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LITHOLOGYANDDISTRIBUTION OF FORAMINIFERA

ALBIAN

The Albian deposits of che Annopol anticline are about 6 m
thick. They are sands and sandstones and - in the uppermost

part - phosphorite deposits about 40 cm thick, separated by a

thin sand layer into 2 parts: so-calied lower sandy phosphori-

tes and upper sandy phosphorites. Cieslinski (1959) included

these deposits into his A2-A8 horizons (= Middie and Upper

Albian). Foraminifera occur in the phosphorite layers which

Cieslinski (1959, 1976) included into As-Ag horizons (Hopli-

tes dentatui-Stoliczkuia dispar zones in the ammonite subdi-

vision). The deposits originated under conditions of very
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slow Sedimentation, and therefore stratigraphical condensa-

tion may be observed, as expressed by cooccurence of the

Middle and Upper Albian fossils (CieSlinski 1976). The as-

semblage of planktonic foraminifera from the Middle and

Upper Albian phosphorites is rather poor. It consists mainly

of species belonging to Hedhergella (H. planispira, H. delrio-

ensis, H. Simplex) and Guembelitria cenomana, Glohigeri-

nelloides bentonensis and Heterohelix moremani (Fig. 2).

They are long-living species, appearing in Middle Albian and

are of small stratigraphical importance. Besides, stratigraphi-

cally important species (Rotalipora appenninica, R. brotzeni,

R. gandolfii) occur, although in small amount. The analysis

of stratigraphical ranges of those species in areas of normal Se-

dimentation and the comparison of their ranges with those of

ammonites in the phosphorites of Annopol anticline also con-

firms the assumed stratigraphical condensation, expressed

among others by the mixing of fauna of different ages. Rotali-

pora appenninica is known starting from the Stoliczkaia dis-

par Zone (cf. Robasz^TnISKi & Caron, 1979) and Rotalipora

brotzeni and R. gandolfii from the uppermost part of that

Zone. In the studied material those species already occur in the

lower Sandy phosphorites together with Hoplites dentatus.

Such cooccurence is only possible in the case of mixing of

fauna of different ages.

indicate any time point but is rather accidental. On the other

band, the occurence of species like Rotalipora cushmani, R.

appenninica, R. brotzeni, and R. gandolfii in the Cenoma-

nian deposits below the hardground indicates the presence of

Rotalipora brotzeni and Rotalipora cushmani zones (cf. Ro-

BASZYNSKi & Caron, 1979). The lack of Rotalipora reicheli,

known from the other places in the Cenomanian basin of Po-

land (Biedowa 1972) may indicate either different environ-

mental conditions in the area studied or stratigraphical gap

comprising the Rotalipora reicheli zone (= upper part of

Mantelliceras dixoni zone and lower part of Acanthoceras

rhotomagense zone). In the sandy glauconitic marls of the

Upper Cenomanian Rotalipora cushmani still occurs and dis-

appears below the first occurence of Inoceramus labiatus.

The dying out Rotalipora is replaced by the newly appearing

genus Dicarinella. In the Annopol region it is represented by

the foUowing species: Dicarinella imbricata, D. hagni, D.

longoriai, D. biconvexa biconvexa and D. biconvexa gigan-

tea.

TURONIAN

CENOMANIAN

The Albian phosphorites are overlain with sedimentary

continuity by Cenomanian sandy glauconitic marls with pho-

sphatic concretion (CieSlinski 1959, Marcinowski 1980).

There occurs a layer of phosphatized marls forming concre-

tions of nodular habitus 180 cm above the Albian/Cenoma-

nian boundary; this is the hardground. Sandy glauconitic

marls (0,5 m) occuring above it also belongs to the Cenoma-

nian (PozARYSKi 1947, 1948, CieSlinski 1959, 1976, Marci-

nowski 1980).

Marcinowski (1980) also stated the stratigraphical conden-

sation in the Cenomanian. Cooccurence of ammonites cha-

racteristic of different ammonite zones in the Cenomanian up

to the hardground made possible (Marcinowski 1980) to as-

sign the Condensed sequence to the Lower to middle Middle

Cenomanian. The hardground is related to the stratigraphical

gap comprising the Acanthoceras jukesbrownei zone (Mar-

cinowski 1980). The layer of sandy glauconitic marls (0,5 m
thick) above the hardground belongs to the Upper Cenoma-

nian.

The almost entire assemblage of planktonic foraminifera

occuring in the Middle and Upper Albian phosphorites also

appears in the Lower and Middle Cenomanian marls as only

Guembelitria cenomana disappears just above the phospho-

rites. The following species: Praeglobotruncana gibba, Rota-

lipora cushmani, Whiteinella baltica, W. brittonensis, Hete-

rohelix reussi make their first appearances. All those species

appear for the first time in the Middle Cenomanian (cf. Roba-

SZYNSKI & Caron, 1979), but because the stratigraphical con-

densation of deposits of Lower to middle Middle Cenoma-

nian is well documented by the ammonites and faunal mixing,

it seems that their appearance in the studied column does not

The Turonian deposits, conformably overlying the Upper

Cenomanian marls, are 220 mthick in the Middle Vistula Ri-

ver Valley. There is no change in lithofacies at the Cenoma-

nian/Turonian boundary. The lower part of the Lower Turo-

nian, the Inoceramus labiatus zone, is developed as glauconi-

tic marls about 1 m thick, with a hardground (Pozaryski

1948). Above the marls, white opokas with chert concretions

passing into opokas with plary cherts occur. The opokas are

about 100 m thick and Pozaryski (1948) includes them into

Inoceramus lamarcki zone. In the overlying opokas, belon-

ging to the Upper Turonian (Pozaryski 1948) the platy cherts

are replaced by cherts irregulär in shape.

Already in the uppermost Cenomanian, the representatives

of Dicarinella appear; they are especially abundant in the

Lower Turonian (in the bipartite division of the Turonian). In

the studied material together with D/c«W«e//d sp. Whiteinella

archaeoaetacea appears but it is very rare. In the lowermost

Turonian the assemblage of planktonic foraminifera is domi-

nated mostly by big forms like Praeglobotruncana gibba, Di-

carinella biconvexa biconvexa, D. biconvexa gtgantea. Two
latter species have very short stratigraphical ranges in the stu-

died section. Slightly above Praeglobotruncana helvetica, P.

praehelvetica and Marginotruncanamarginata appear. In the

Lower Turonian, Praeglobotruncana delrioensis, P. gibba,

Whiteinella archaeocretacea die out. Slightly later, but also in

the Lower Turonian, Praeglobotruncana helvetica and P.

praehelvetica (occuring rather sporadically) terminate. In the

uppermost part of the Lower Turonian, Marginotruncana co-

ronata and M. pseudolinneiana appear. In the lower part of

the Upper Turonian Praeglobotruncana stephani, Dicarinella

imbricata, D. hagni, D. longoriai die out, and in the upper

Upper Turonian Globigerinelloides bentonensis terminales.

Marginotruncana marginata, M. coronata, M. pseudolinnei-

ana, Hedbergella planispira, H. delrioensis, H. simplex,

Whiteinella baltica, W. brittonensis, Heterohelix moremani

and H. reussi pass higher (Fig. 2).
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Rotalipora appenninica - Rotalipom brotzeni- Rotalipora

CMshmani zones.

Remarks: For Upper Albian to Middle Cenomanian de-

posits I accept the stratigraphical scheme as proposed by

RoBASZYNSKi & Caron (1979) who distinguished the follo-

wing zones: Rotalipora appenninica zone (equivalent of al-

most entire Stoliczkaia dispar zone, without its uppermost

part), Rotalipora brotzeni zone (equivalent of the uppermost

part of Stoliczkaia dispar zone, and Mantelliceras mantelli

zone, M. saxbii zone and lower pan of M. dixont zone), Ro-

talipora reicheli zone (equivalent of upper part of Mantellice-

ras dixoni zone and lowermost part of Acanthoceras rhoto-

magense zone), and Rotalipora cushmani zone (equivalent of

Upper part of Acanthoceras rhotomagense zone, and A. ju-

kesbrownei zone, Calycoceras naviculare zone and lower

part of Metoicoceras geslinianum zone). As mentioned ear-

lier, the Middle Albian to lowermost Turonian deposits are

stratigraphically Condensed. One of the results is mixing

fauna and therefore, by stating the presence of Rotalipora ap-

penninica, R. brotzeni, R. cushmani in the deposits studied I

prove the presence of the zones for which those species are in-

dex fossils, but I do not put the boundaries between the zo-

nes. The lack of Rotalipora reicheli in the assemblage from

Annopol seems to indicate, as mentioned earlier, either unsui-

table environmental conditions for this species or stratigra-

phical gap, comprising the total ränge of Rotalipora reicheli

(uppermost Lower - lowermost Middle Cenomanian; Ro-

BASZYNSKi & Caron, 1979). Rotalipora cushmani still occurs

above the hardground and its last occurence marks the upper

boundary of Rotalipora cushmani ränge zone.

Dicarinella spp. (partial ränge zone)

Definition: Interval with species belonging to Dicari-

nella contained between the last occurence of Rotalipora

cushmani and the first occurence of Marginotruncana coro-

nata (Fig. 2).

Remarks: In Peryt (1980) I included this interval into

Helvetoglobotruncana helvetica zone. The reason of the

change is because the termination of Rotalipora cushmani and

the appearance of Praeglobotruncana helvetica rarely occurs

in the studied area and the forms of that species are not typi-

cally developed (probably because of not the best living con-

ditions for that species): they are smaller, their ventral sides

are less convex and the keel is poorly developed. On the other

band the species of Dicarinella (D. imbricata, D. hagni, D.

longoriai) are dominating in this interval. The Dicarinella

spp. zone comprises uppermost Upper Cenomanian and

Lower Turonian, and I distinguish 2 subzones in it: Whi-

teinela archaeocretacea subzone and Praeglobotruncana hel-

vetica subzone. In most cases of modern subdivisions, those

subzones are regarded as separate zones (Bolli 1966, Dou-

glas 1969, RoBASZYNSKi 1980) but in the section examined the

index species of those zones are rare and not typically develo-

ped, as mentioned above.

Whitemella archaeocretacea subzone

Definition: Interval, with zonal marker from the last oc-

curence of Rotalipora cushmani to the first occurence of

Praeglobotruncana helvetica (Fig. 2).

Remarks : The lower boundary of the subzone coincides

with the lower boundary of the Dicarinella spp. zone. For

many years this interval has been called zone with "grandes

globigerines". Besidesof quite rare Whitemella archaeocreta-

cea, in the subzone abundantly occur: Dicarinella imbricata,

D. biconvexa biconvexa, D. hiconvexa gigantea, Praeglobo-

truncana gibba and Whiteinella bnttonensis. Praeglobotrun-

cana helvetica is lacking.

A ge : Uppermost Upper Cenomanian and lowermost Lo-

wer Turonian.

Praeglobotruncana helvetica subzone

Definition: Interval, with zonal marker from the first

appearance of Praeglobotruncana helvetica to the first appea-

rance of Marginotruncana coronata (Fig. 2).

Remarks: The upper boundary of the subzone coincides

with the Upper boundary of Dicarinella spp. zone. The main

difference in the composition of foraminiferal assemblages

belonging to Whiteinella archaeocretacea subzone and Prae-

globotruncana helvetica subzone is that Praeglobotruncana

helvetica, P. praehelvetica and Marginotruncana marginata

occur in the latter and that the species: Praeglobotruncana

gibba, Dicarinella biconvexa biconvexa, D. biconvexa gigan-

tea terminate in the lower part of the younger subzone.

Age: Lower Turonian except for its lowermost part.

Marginotruncana coronata interval zone

Definition: Interval with zonal marker from the first ap-

pearance of Marginotruncana coronata to the first appearance

of Globotruncana lapparenti cf. Peryt 1980).

Remarks: In addition to the index species at the base of

the zone Marginotruncana pseudolinneiana makes its appea-

rance. In the lower part of the zone dicarinellas and Praeglo-

botruncana stephani die out and slightly higher Globigerinel-

loides bentonensis terminales.

Age: Upper Turonian-Coniacian.
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FINAL REMARKS

As it is impossible to draw boundaries between foraminite-

ral zones in the Upper Albian to Middle Cenomanian deposits

in the studied region, any indirect correlation of the deposits

with theirtime equivalents elsewhere appears troublesome. A
reliable correlation may be made in the case of Upper Ceno-

manian and younger deposits as the Upper Cenomanian is

also stratigraphically Condensed but without faunal mixing.

The Cenomanian-Turonian boundary is drawn with refe-

rence to the first appearance of Inoceramus lahiatus.

The boundary between the Rotalipora cushmani and Dica-

rinella spp. zones should be drawn in the uppermost Ceno-

manian. The Dicarinella spp. zone represents an equivalent

of zones comprised in interval from the last occurence of Ro-

talipora cushmani to first appearance of Marginotruncana,

i. e. those previously usually called as the zone with "big, flat

Glohotruncana", 3nA Marginotruncana schneegansi zone in

Mesogean region and Marginotruncana coronata zone in bo-

real region in the newest general subdivision (Robaszynski &

Caron, 1979). In the boreal region of Europe, equivalents of

Dicarinella spp. zone of the Annopol anticline include Prae-

globotruncana spp. zone in SE England (Carter & Hart

1977), Whiteinella archaeocretacea and Praeglobotruncana

helvetica zones in Belgium (Robaszynski 1980), Praeglobo-

truncana delrioensis zone and the lower part of Marginotrun-

cana marginata zone from NGermany (Koch 1977), and as-

semblages VI and VII described from the Lodz region of Po-

land (Heller 1975). In the newest general zonal scheme (Ro-

baszynski & Caron 1979), Whiteinella archaeocretacea and

Praeglobotruncana helvetica zones represent equivalent of

the Dicarinella spp. zone.

My earlier remarks (Peryt 1980) conceming the Margino-

truncana coronata zone remain valid. It may be added that

?Marginotruncana coronata zone and the lower part of f Di-

carinella primitiva zone from general zonal scheme may be

treated as equivalent to Marginotruncana zone from the

Middle Vistula River Valley.
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